Effect of ppGpp on the accuracy of protein biosynthesis.
The maintenance of accuracy in protein biosynthesis in amino acid-starved rel+ strains of Escherichia coli has been attributed to an effect of ppGpp on the accuracy of aa-tRNA selection by the ribosome. It has been determined that concentrations of ppGpp characteristic of those found in amino acid-starved cells have no effect on the rate of reaction of poly(U)-programmed ribosomes with either the cognate (Phe) or the near-cognate (Leu2) ternary complexes. Neither the rate of GTP hydrolysis, which signals selection of the ternary complex, nor the rate of peptide formation, which signals the acceptance of the aa-tRNA after proofreading, is affected by the nucleotide. The results indicate that the effect of ppGpp in maintaining the accuracy of protein biosynthesis in cells starved for an amino acid is not due to a direct effect on the rate constants for substrate selection by the ribosome.